Effects of cytochalasin-B and phloretin on digitalis inotropy.
Phloretin and cytochalasin-B are known to inhibit sugar transport across the cell membrane of many tissues. Both of these agents at concentrations of 100 and 20 microM, respectively, blocked the inotropic effects of ouabain and acetylstrophanthidin (AS) in isolated rabbit atria and papillary muscle preparations. Neither of these agents had any effect of its own on contractile force. Addition of phloretin or cytochalasin-B after the inotropic response to ouabain was fully established did not reverse the effect. The potency of cytochalasin-B was greater in atria than in papillary muscles, 1 microM of cytochalasin caused significant inhibition of the inotropic effect of ouabain in atria without significant effect in papillary muscles. Phloretin but not cytochalasin-B decreased the binding of [3H]ouabain to a semipurified sarcolemmal preparation isolated from canine left ventricular muscle. Neither ouabain nor AS had a substantial positive inotropic effect in atria suspended in substrate-free medium. Substitution of pyruvate (5 mM) for glucose did not fully support their inotropic effect in atria. Papillary muscles behaved differently, in that substrate-free as well as pyruvate media almost fully supported the inotropic effects of ouabain and of low concentrations of AS. Higher concentrations (greater than 250 ng/ml) of As produced a negative inotropic response in substrate-free medium. The possibility that an "active" sugar transport system is required for digitalis inotropy is ruled out by the observation that 2-deoxyglucose also prevents the inotropic effect.(ABSTRACT TRUNCATED AT 250 WORDS)